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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an information 
quantity to be transmitted, and enable a user to freely 
construct a software program by arranging a client 
processor to display received detecting data of a second 
communication means to communicate through a 
communication line. 

SOLUTION: A client processor 30 performs an HTML file 
31, a computer graphic display component 32 and a 
communication component 33 by automatically loading 
down a hyper text markup language(HTML), a file 21 and 
software components 22 and 23 by getting access to a 
worldwide web server processor 20 in a server 
processor 10 operated by a robot controller. A 
communication component 33 communicates with a 
communicating server communication means 12 in a 
robot controller server processor 10. The 
communication means 12 controls a robot main body by 
exchanging information with a processing means 1 1 to 
perform a controller software program on the basis of 
indication from the client processor 30. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) A detection means to detect the location of each of said shaft of the robot body which 
has two or more shafts which are server processors and drive a wrist, and to output detection data, 
The server processor which has the 1st means of communications which transmits the detection data 
from a detection means, (b) A communication link line and the display means which is (c) client 
processor and gives a visual indication, The robot information processor characterized by including 
the client processor which has the 1st means of communications, the 2nd means of communications 
which communicates through a communication link line, and a processing means to display on a 
display means said detection data received by the 2nd means of communications. 
[Claim 2] (a) A detection means to detect the location of each of said shaft of the robot body which 
has two or more shafts which are server processors and drive a wrist, and to output detection data, 
The memory for servers which stores the monitor program for displaying detection data, The server 
processor which has the 1 st means of communications which transmits the detection data from a 
detection means, and the monitor program currently stored in the memory for servers, (b) A 
communication link line and the display means which is (c) client processor and gives a visual 
indication, The robot information processor characterized by including the client processor which 
has the 1st means of communications, the 2nd means of communications which communicates 
through a communication link line, and a processing means to perform said monitor program 
received by the 2nd means of communications, and to display detection data on a display means. 
[Claim 3] (a) Answer the command data which carry out motion control of the robot body which has 
two or more shafts which are server processors and drive a wrist. The control means which performs 
the real-time operation for operating a robot body, The memory for servers which stores the robot 
control program which operates a robot body, The server processor which has the 1st means of 
communications which gives command data to a control means while transmitting the robot control 
program currently stored in memory, (d) A communication link line and the 2nd means of 
communications which is (c) client processor and communicates through the 1st means of 
communications and a communication link line, Receive the robot control program from an alter 
operation means to input command data, and the 2nd means of communications, and the output of an 
alter operation means is answered. The robot information processor characterized by including the 
client processor which has the processing means to which carry out data processing of the command 
data by robot control program execution, and it is made to transmit by the 2nd means of 
communications. 

[Claim 4] A means to update the program to which a server processor is stored in the memory for 
servers, It has an updating stage data generating means to store the updating stage data showing the 
updating stage of the program by the renewal means of a program in the memory for servers with the 
program updated by generating. A client processor has the memory for clients which stores updating 
stage data with a program. The processing means of a client processor While reading the updating 
stage of the program which should be carried out data processing from the memory for servers 
through the 2nd means of communications When the updating stage data which read the updating 
stage data currently stored in the memory for clients, and are stored in the memory for clients among 
these updating stage data are older, The robot information processor of one publication among 
claims 2-3 characterized by reading the program currently stored in the memory for servers from the 
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memory for servers, and receiving and performing it from the 2nd means of communications. 
[Claim 5] The memory for servers is the robot information processor of one publication among 
claims £-4 characterized by choosing and performing the program which stores possible [ correction 
of the correlation description file which specifies a program unit comrade's correlation performed by 
each in a server processor and a client processor ], and is specified by each correlation description 
file in a server processor and a client processor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Since this invention can know the situation of a 
robot body of operation in a remote location, it relates to the robot information processor which can 
be carried out advantageously. 
[0002] 

[Description of the Prior Art] Since it is offered as an indivisible system of one apparatus, even if the 
conventional robot controller tends to make it add the function corresponding to a network, it must 
build the network system of dedication and needs huge manday and period for the development. 
Moreover, the software for robot controls is also almost impossible for a user changing based on an 
original specification. 

[0003] The typical advanced technology is JP,7-64618,A and is indicating the configuration which 
displays the operating state of a robot body via a network in this advanced technology. However, 
transmission information is lessened as much as possible, and the device for moreover managing the 
application program is not accomplished. 

[0004] From the former, the software program for robot controls is supplied as a robot controller and 
dedicated system of one apparatus, and does not operate on a general-purpose personal computer and 
a versatile OS (Operation System). Therefore, there are the following troubles (1) and (2). (1) Since 
software is supplied as dedicated system of one apparatus, it is impossible to develop software based 
on an original specification by the user side. (2) When developing software which operates through a 
network for dedicated system, it must develop from a network system and is dramatically difficult. 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering further the robot 
information processor which enables development of the software program supply gestalt in which a 
user's can build a software program freely, and the application program corresponding to a network 
using it while lessening the amount of information which transmits a communication link line as 
much as possible. 
[0006] 

[Means for Solving the Problem] A detection means to detect the location of each of said shaft of the 
robot body which has two or more shafts which this invention is (a) server processor and drive a 
wrist, and to output detection data, The server processor which has the 1st means of communications 
which transmits the detection data from a detection means, (b) A communication link line and the 
display means which is (c) client processor and gives a visual indication, It is the robot information 
processor characterized by including the client processor which has the 1st means of 
communications, the 2nd means of communications which communicates through a communication 
link line, and a processing means to display on a display means said detection data received by the 
2nd means of communications. 

[0007] In recent years, in FA (Factory Automation) industry, a man machine interface is built as an 
application program which operates on versatile OSs, such as Windows (trade name), and the 
application software program which is easy to use for an end user using a graphical user interface is 
built. Moreover, the application development tool on a versatile OS is substantial every year, and the 
specification of an available software component is also solidifying by them. Furthermore, creation 
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of the software program which operates through a network is also becoming easy with rapid 
development of a network technique in recent years. 

[0008] -If it summarizes, general-purpose network equipment and materials can be used for a network 
part by using the general-purpose computer with which the part which offers the real-time operation 
section which is carried out especially advantageous under an above-mentioned environment by this 
invention, and controls a robot, and a network function is separated, and versatile OSs, such as 
Windows, operate into a network part, and connecting the real-time operation section with a standard 
bus, and it enables it to use a general-purpose development tool for program development. 
[0009] That is, if a certain view of this invention is followed, it will be robot control equipment 
which consists of the server processor 100 which is the general-purpose computer which offers a 
network connection function, and the client processor 200 which is the general-purpose computer 
connected with the network to this server processor including the control means 104 which performs 
the real-time operation for operating a robot body. 

[0010] If other views of this invention are furthermore followed, it will be characterized by 
consisting of the robot control program unit 403,703 which operates on the robot control program 
402,602 which operates on the server processor 100, and the general-purpose access software 
program 501,701 which operates on the client processor 200, and the robot monitor-program unit 
404,704. 

[001 1] If this invention is followed, since it will not be the configuration which the pixel information 
on the whole screen which the detection data detected with the detection means of a server processor 
are transmitted to a communication link line, and a visual indication is given with the display means 
204 in a client processor, therefore only detection data are transmitted as mentioned above to a 
communication link line, and should be displayed on a display means transmits, the amount of 
information transmissions can decrease. 

[0012] Moreover, a detection means to detect the location of each of said shaft of the robot body 
which has two or more shafts which this invention is (a) server processor and drive a wrist, and to 
output detection data, The memory for servers which stores the monitor program for displaying 
detection data, The server processor which has the 1st means of communications which transmits the 
detection data from a detection means, and the monitor program currently stored in the memory for 
servers, (b) A communication link line and the display means which is (c) client processor and gives 
a visual indication, It is the robot information processor characterized by including the client 
processor which has the 1 st means of communications, the 2nd means of communications which 
communicates through a communication link line, and a processing means to perform said monitor 
program received by the 2nd means of communications, and to display detection data on a display 
means. 

[0013] If this invention is followed, the monitor program 404 currently stored in the memory for 
servers is transmitted to a client processor through a communication link line, with the processing 
means in the client processor, a monitor program 704 will be performed and a visual indication of 
the detection data will be given with the display means 204. While being able to reduce the amount 
of information transmissions of a communication link line by this, especially when unitary 
management of the monitor program can be carried out now with a server processor and two or more 
clients exist, modification of an application program is easy. 

[0014] Moreover, the command data which carry out motion control of the robot body which has 
two or more shafts which this invention is (a) server processor and drive a wrist are answered. The 
control means which performs the real-time operation for operating a robot body, The memory for 
servers which stores the robot control program which operates a robot body, The server processor 
which has the 1st means of communications which gives command data to a control means while 
transmitting the robot control program currently stored in memory, (d) A communication link line 
and the 2nd means of communications which is (c) client processor and communicates through the 
1st means of communications and a communication link line, Receive the robot control program 
from an alter operation means to input command data, and the 2nd means of communications, and 
the output of an alter operation means is answered. It is the robot information processor 
characterized by including the client processor which has the processing means to which carry out 
data processing of the command data by robot control program execution, and it is made to transmit 
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by the 2nd means of communications. 

[0015] Data processing of the command data which the robot control program 403 will be stored in 
the memory for servers if this invention is furthermore followed, and transmitted this to the client 
processor through the communication link line, was made to carry out data processing with a 
processing means, and was inputted by the alter operation means with the processing means in this 
way is carried out by the robot control program 703, and it transmits to a server processor through 
the 2nd communication link line and communication link line and 1st communication link line. 
[0016] In this way, unitary management of the application program can be carried out by the server 
processor side. 

[0017] Moreover, a means by which this invention updates the program to which a server processor 
is stored in the memory for servers, It has an updating stage data generating means to store the 
updating stage data showing the updating stage of the program by the renewal means of a program in 
the memory for servers with the program updated by generating. A client processor has the memory 
for clients which stores updating stage data with a program. The processing means of a client 
processor While reading the updating stage of the program which should be carried out data 
processing from the memory for servers through the 2nd means of communications When the 
updating stage data which read the updating stage data currently stored in the memory for clients, 
and are stored in the memory for clients among these updating stage data are older, It is 
characterized by reading the program currently stored in the memory for servers from the memory 
for servers, and receiving and performing it from the 2nd means of communications. 
[0018] Moreover, this invention stores the memory for servers possible [ correction of the correlation 
description file which specifies a program unit comrade's correlation performed by each in a server 
processor and a client processor ], and is characterized by choosing and performing the program 
specified by each correlation description file in a server processor and a client processor. 
[0019] If the view of this invention is followed, the above-mentioned program unit A unit comrade's 
relation is prescribed by the correlation description file 405,702. If the general-purpose access 
software program 501 is read from the client processor 200 on memory, it performs as a program 
701 and the server processor 100 is accessed The program unit correlation description file 405 is 
automatically read on memory. The program unit which considers as a program 702, analyzes a 
required program unit, and exists on the momentary saved area 502 on the client processor 200, 
Perform the old and new comparison of the program unit which exists on the server processor 100, 
and if the program unit on a temporary realm 502 is old It is the robot information processor which 
performs the robot control software program automatically characterized by requiring of the server 
processor 1 00 and performing. 

[0020] If other views of this invention are furthermore followed, it will be the robot information 
processor which performs the robot control software program characterized by the ability to correct 
to the robot control program of arbitration by correcting a correlation description file. 
[0021] The program which will be a client processing side and will operate if other views of this 
invention are followed offers as a program unit which operates on a general-purpose access program, 
and since robot control and a robot monitor program have realized by specifying those program units 
by the correlation description file, a user can control a robot body from the general-purpose access 
program on a general-purpose computer, and it becomes that modification of a program is possible 
based on an original specification by changing the correlation description file specification is 
announced officially, saying. 
[0022] 

[Embodiment of the Invention] Drawing 1 is the block diagram simplifying and showing the 
configuration of the whole server processor realized using the software component corresponding to 
a network of one gestalt of operation of this invention. With the gestalt of this operation, it realizes 
using the component groups 22 and 23 manufactured based on the software component specification 
of a network response, and the man machine interface application of a robot controller is operated on 
WWW (Worldwide Web) PURAUZA. The software component is available on the plat form called 
a container, and the fabrication of application is easily possible for it by combining a component 
with arbitration on a container. The HTML (Hyper Text Markup Language) file for which the 
software which can serve as a container is used by WWW serves as a container. 
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[0023] The client processor 30 accesses the WWW server processor 20 in the server processor 10 
with which the robot controller is operating, downloads automatically HTML file 21 and software 
components 22 and 23 which are containers, saves them in a temporary realm, and performs HTML 
file (container) 31, the component 32 for CG (Computer Graphic) display, and the component 33 for 
a communication link. The communication link component 33 on an HTML file communicates with 
the server means of communications 12 for a communication link in the robot controller server 
processor 10. Means of communications 12 exchanges the processing means 1 1 and information that 
a controller software program is performed, based on the directions from the client processor 30, and 
performs control of a robot body, acquisition of an in-house data and a program of operation, etc. 
[0024] By this method, in order to download software each time whenever it accesses, and to 
perform, a software program has the advantage that unitary management is possible at a server 
processor, and it is not necessary to upgrade a software program to the client processor according to 
individual. 

[0025] As mentioned above, a user becomes possible [ creating easily the application program which 
operates them on combination, and the application program of an original specification and a 
network freely on a container ] by offering the software program for robot controllers as a 
component corresponding to the network divided into the functional order. 

[0026] Drawing 2 is the block diagram simplifying and showing the configuration of other whole 
gestalt of operation of this invention. It may connect in the network 300 the server processor 100 and 
whose client processor 200 are communication link lines, and this network 300 may be Ethernet etc. 
and may be a dial-up line etc. The robot body 106 is connected to the robot control means 104 of the 
server processor 100 through a servo unit 105. The robot body 106 has two or more (for example, 6) 
shafts. A servo unit 105 carries out actuation control of each shaft of the robot body 106. The robot 
control means 104 gives command data to a servo unit 105. While the network control means 107 
which is the 1st means of communications is connected to the processing circuit CPU 101, random 
access memory 102, the hard disk memory 103, and a control means 104 through a bus 108, input 
means 109a which carries out alter operation of the programs, such as command data, etc. using a 
keyboard or a mouse is connected, and display means 109b further realized by liquid crystal or the 
cathode-ray tube is connected. 

[0027] In the client processor 200, the network control means 207 which is the 2nd means of 
communications is connected to a network 300. It connects with the alter operation means containing 
a keyboard 205 and a mouse 206, and this network control means 207 is connected to a display 
means 204 to perform the visual display further realized by liquid crystal or the cathode-ray tube 
while a bus 208 connects with the memory 203, such as a processor CPU 201, random access 
memory 202, and a hard disk. 

[0028] Drawing 3 is drawing showing the display screen of the display means 204. The operating 
state of the robot body 106 is displayed on window area 204a in the screen in a perspective view or 
simplified drawing. The command data which are the command furthermore inputted by the 
keyboard 205, the mouse 206, etc. are displayed on window area 204b. Click actuation of a change- 
over switch 204c 1, a pushdown switch 204c2, etc. which are furthermore displayed within input 
viewing-area 204c with the mouse 206 is carried out. 

[0029] Drawing 4 is drawing showing viewing-area 204a of the screen of the display means 204 
which shows actuation of the robot body 106. The direction which the image of the robot body 106 
displayed on the viewing area 204 looks at by actuation of a keyboard 205 and a mouse 206 can be 
changed. 

[0030] Furthermore, drawing 5 is drawing for explaining the change-over switch 204c 1 in input 
viewing-area 204c. By moving the image of the change-over switch 204c 1 in the condition by which 
it is shown in drawing 5 (1) using a mouse 206, and clicking cursor, it can change, as the switching 
condition is shown in drawing 5 (2), and each actuation of drawing 5 (1) and drawin g 5 R> 5 (2) can 
be switched by repeating the actuation further. 

[0031] Furthermore, with a pushdown switch 204c2, by moving and clicking cursor using a mouse 
206, a switching condition can be changed from the condition shown in drawing 6 (1) to the 
condition by which it is shown in drawing 6 (2), and each operating state shown in drawing 6 (1) and 
drawin g 6 (2) can be repeated by turns by repeating this actuation further. Thus, while being able to 



http : //www4 . ipdl . ncip i . go . j p/cgi -bin/tran_jweb_cgi_ej j e 



8/24/2005 



JP,10-315171,A [DETAILED DESCRIPTION] 



Page 5 of 9 



input the command data of the robot body 106 using a keyboard 205 and a mouse 206, information 
on other can be inputted into the client processor 200. 

[0032] - Drawing 7 is drawing showing the content of a store of the memory 103 with which the 
server processor 100 is equipped. The general-purpose Network Server program 401, the robot 
control program 402 for servers, the robot control program unit 403 for clients, the robot monitor- 
program unit 404 for clients, and the robot control program unit correlation description file 405 for 
clients are stored in this memory 103 possible [ modification or correction ] by the alter operation 
means. Among these programs 401-405, as shown in below-mentioned drawing 9 , a program 
401,402 is read from memory 103 and written in memory 102. The residual programs 403-405 are 
transmitted and stored in the memory 202 in the client processor 200 at the time of activation, as 
shown in below-mentioned drawing 1 1 , and these are shown by reference marks 702-704. The 
program 601,602 in drawing 9 is equivalent to the program 401,402 of memory 103. 
[0033] the program inputted and changed using input means 109a of the server processor 100 is 
shown to drawing 8 by work of the processing circuit 101 — as - the program names Al, Bl, and 
CI, --, the time check in a circuit 101 - the data showing the updating stage by the means created 
and updated and the content of a program are stored. About a program Al, updating stage data 
express that it is 15:00 on May 1, 1997, as shown in drawin g 8 . The general-purpose access program 
701 of a client processor compares updating stage data, when the program of a same name exists on 
the momentary saved area 502 on a client processor, and it saves them in a saved area 502 
temporarily at the same time it reads the newest thing to memory 202 and performs it. 
[0034] Drawing 9 shows the content of a store of the memory 102 of the server processor 100 at the 
time of activation, the above-mentioned program 401,402 is transmitted and this content is stored. 
[0035] Drawing 10 is drawing showing the content of a store of the memory 203 in the client 
processor 200. While the general-purpose access program 501 is stored, a saved area 202 is set to 
this memory 203 temporarily. 

[0036] Drawing 1 1 is drawing showing the content of a store of the memory 202 of the client 
processor 200 at the time of activation. Reading appearance of the general -purpose access program 
501 from memory 203 is carried out to this memory 202, and as shown by the reference mark 701, it 
is stored in it. Still as mentioned above, the programs 403-405 of memory 103 are compared in 
updating time, and as only a required thing is shown by reference marks 702-704, it is transmitted 
and stored. 

[0037] Drawing 12 is the block diagram showing the configuration for explaining actuation by each 
program of the server processor 100 and the client processor 200. The flow chart for explaining the 
flow chart for explaining activation of the monitor program in the flow chart and drawing 4 R> 4 
explaining actuation until a program operates on the client processor 200 with reference to drawing 2 
- drawing 1212 from starting of the server processor 100 shown in drawing 13 , and actuation of the 
robot control program shown in drawing 15 is explained. 

[0038] If the server processor 100 is started, from memory 103, it will be transmitted to memory 
102, and will be developed and a general-purpose Network Server program and a server side robot 
control program will be performed. The content of the memory 102 at the time of this activation is as 
being shown in above-mentioned drawing 9 . 

[0039] The robot control means 104 is connected with the server processor 100 with a standard bus. 
With the command data from the robot control program currently performed with the server 
processor 100, actuation control of each shaft of delivery and the robot body 106 of operation is 
carried out for command data at a servo unit 105. Between the robot control means 104 and the servo 
unit 105, it is connected by the high-speed serial communication protocol. 

[0040] In the client processor 200, it starts, as a general-purpose access software program is read into 
memory 202 from memory 203 and it is shown by the reference 701 of drawing 1 1 , and if it 
connects with the general-purpose Network Server program 601 (refer to drawing 9 ) which is 
operating on the server processor 100, the robot control program unit correlation description file 405 
for clients will be transmitted on memory 202 by network 300 course, and as shown by the reference 
mark 702 of drawing 1 1 , it copies. A program 701 analyzes the content of the program 702, when 
they are transmitted through a network 300 from the server processor 100 when a required robot 
control program unit and a required robot monitor-program unit are searched from a saved area 502 
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temporarily and found, and they are copied and it is found, performs an old and new comparison 
with the thing of the server processor 100, transmits through a network 300 only what has an old 
client side from the server processor 100, it copies it, and performs. The content of SUTOASU of the 
memory 202 at the time of this activation is as being shown in above-mentioned drawing 1 1 R> 1. It 
explains with reference to drawing 14 as which explain with reference to drawing 13 which shows a 
flow chart after starting the server processor 100 until a program operates on a client, and the 
operation flow chart of a robot monitor program is indicated to be, and explains with reference to 
drawing 15 which shows the operation flow chart of a robot control program further. 
[0041] First, with reference to drawing 13 , actuation of initialization is explained until a program 
operates on the client processor 200 from the server processor 100. The server processor 100 may be 
called server and the client processor 200 may be called client. It moves from step al to step a2, and 
a program 601,602 is started as the general-purpose Network Server program 401 and the robot 
control program 402 which are shown in drawing 7 in memory 103 by the server 100 are shown in 
memory 102 at read-out and drawin g 9 . At step a3, read-out and a program 701 are started for the 
general-purpose access program 501 shown in drawing 10 in memory 203 by the client 200 in 
memory 202. In step a4, the general-purpose access program 701 is connected to the general -purpose 
Network Server program 601 via a network 300 and the network control means 107 with the network 
control means 207. 

[0042] At step a5, the general -purpose access program 701 requires the robot control program unit 
correlation description file 405 (refer to drawing 7 ) for clients of the general-purpose Network 
Server program 601. At step a6, the general-purpose Network Server program 601 transmits the 
robot control program unit correlation description file 405 for clients to the general-purpose access 
program 701. 

[0043] At step a7, as the general-purpose access program 701 receives the robot control program unit 
correlation description file 405 for clients from the general -purpose Network Server program 601 
and is shown in drawing 1111 on memory 202, the robot control program unit correlation description 
file 702 for clients is saved. 

[0044] The robot control program unit 403 for clients and the robot monitor-program unit 404 for 
clients required in order that the analysis section 701-3 of a client 200 may analyze the output from 
the input section 701-1 and may perform the program unit correlation description file 702 are 
searched with step a8 from a saved area 502 temporarily. In step a8, if a program unit 403,404 exists 
as a result of this retrieval, it will move to the following step a9, and the general-purpose access 
program 701 will ask the general-purpose Network Server program 601 the date and time of creation 
of the robot control program unit 403 for clients, and the robot monitor-program unit 404 for clients. 
At step alO, the date and time of creation of the robot control program unit 403 for clients in memory 
103 is compared with the date and time of creation of the program on the momentary saved area 502 
of memory 203, the date and time of creation of the program stored on the saved area 502 
temporarily is new, or if it is the same time, it will move to step al 1 . At step al 1, the date and time 
of creation of the robot monitor-program unit 404 for clients, or [ that the date and time of creation 
of the program which compares the corresponding date and time of creation of a program which is 
on a saved area 502 temporarily, consequently is stored on the saved area 502 temporarily is newer ] 
— or, if it is the same time It moves to the following step a 12, and the general-purpose access 
program 701 is based on the robot control program unit correlation description file 702 for clients. 
On a client 200 Activation initiation of the robot control program unit 703 for clients and the robot 
monitor-program unit 704 for clients is carried out, and initialization is completed at step al3 in this 
way. 

[0045] If the corresponding date and time of creation of a program stored on the saved area 502 
temporarily compared with the date and time of creation of the robot control program unit 403 for 
clients in the above-mentioned step alO is older, it will move to step al4, the general -purpose access 
program 701 will require the robot control program unit 403 for clients of the general-purpose 
Network Server program 601, and the general-purpose Network Server program 601 will transmit 
the robot control program unit 403 for clients to the general-purpose access program 701 at step al5 
by this. In this way, at step al6, the general-purpose access program 701 receives the robot control 
program unit 403 for clients from the general-purpose Network Server program 601, and saves as a 
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robot control program unit 703 for clients on memory 202. At step al7, the general-purpose access 
program 701 saves the robot control program unit 703 for clients in a saved area 502 temporarily. 
Also about the date and time of creation of the robot monitor-program unit 404 for clients, and the 
program to which the momentary saved area 502 of the memory 203 corresponding to it 
corresponds, like the above-mentioned steps al4-al7, steps al8-a21 are performed, and it moves to 
step al2. 

[0046] Next, the actuation using a robot monitor program is explained with reference to drawing 14 . 
By the demand from a keyboard 205, a mouse 206, etc. of the client processor 200 of step bl and 
step b2, at step b3 The robot monitor-program unit 704 for clients of the memory 202 shown in 
drawing 1 1 which is operating on a client 200 It goes via each axial communications department 
704-1 and the network control means 207, a network 300, and the network control means 107. The 
output value from the encoder which detects the location of each shaft of the robot body 106 to the 
server robot control program 602 of the memory 102 shown in drawing 9 which is operating on a 
server 100 is required. By this, at step b4, the communications department 602-2 receives a demand, 
and interprets delivery and the demand which received for the request to receipt in the instruction 
analysis section 602-1. 

[0047] At step b5, it judges whether the demand is a continuation demand or it is a single-engined 
demand, and if it is discharge of a continuation demand, in step b6, the instruction analysis section 
602-1 will cancel actuation of a timer 602-4. If it is initiation of a continuation demand, in step b7, 
the instruction analysis section 602-1 will set up a timer 602-4, and clocking actuation will be 
started. Call actuation is performed by this with the time interval which a timer 602-4 defines 
beforehand at step b8, and it moves to the following step b9. Moreover, if it is judged at step b5 that 
it is a single-engined demand, it will move to step b9. The case where one data is required calls it a 
single-engined demand, and the case where two or more data are required calls it a continuation 
demand. 

[0048] The robot control program unit 403,703 for clients can input these by actuation of a keyboard 
205 or a mouse 206 including commands, such as ON/OFF of the orientation/repeat of the robot 
body 106, a hold/run, a cycle start, and a motor power source, an error reset, and an emergency stop. 
Viewing-area 204c [ in / in the display condition by the display means 204 when using a mouse 206 / 
above-mentioned drawing 3 ], drawing 5 , and the display condition of drawing 6 are performed, and 
alter operation is performed. 

[0049] In step b9, the data-processing section 602-3 which is operating on a server 100 acquires the 
output value of the encoder which expresses the location of each shaft of the robot body 106 with 
bus communications department 602-2 and bus 108 course from the robot control means 104. It 
changes into the format that the data-processing section 602-3 of a server 100 can transmit the output 
value of the encoder of each shaft of the robot body 106, at step blO. In the following step bl 1 the 
data-processing section 602-3 to the communications department 602-2 It goes via the network 
control means 107, a network 300, the network control means 207 of a client 200, and the 
communications department 704-1 of the robot monitor-program unit 704. The output value of the 
encoder of each shaft of the robot body 106 is transmitted to the display means 704-3. At step bl2, 
the current condition of the robot body 106 is calculated based on the output value of the encoder of 
each shaft of the robot body 106 which the display 704-3 which is operating on a client 200 received. 

[0050] At step bl3, a display 704-3 performs a drawing command to a display 701-2 via the program 
component interface 702-2 of the program unit correlation description file 702, and the program 
component correlation file interface 701-5 of the general-purpose access program 701 based on the 
count result. At step bl4, a display 701-2 draws the condition of the robot body 106 of the screen of 
the display means 204 a perspective view or in the shape of a table by this. In this way, at the 
following step bl5, it will be in the state waiting for a demand from a client 200, and will be in the 
state waiting for a call of said timer. If a termination demand is generated from a client 200 in step 
bl6, the display by the display means 204 will be ended in step bl7. 

[0051] Therefore, with the gestalt of operation of this invention, the robot monitor-program unit 404 
for clients minds a network 300. Since it is transmitted first and the output value of an encoder is 
only transmitted through a network 300 after that While not becoming the configuration that the 
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image data for the display of the image showing the operating state of the robot body 106 is 
transmitted via a network 300 but being able to reduce the transmission amount of information of a 
network 300 by this Actuation of the robot body 106 can be displayed in a display 204, without 
producing a time lag. 

[0052] With reference to drawing 1 5 , the actuation which performs the robot control program which 
operates the robot body 106 by the client 200 is explained. By moving from step cl to step c2, and 
operating the keyboard 205 of a client 200, or operating a mouse 206, command data are inputted 
and the input section 701-1 of the general-purpose access program 701 receives the command data. 
At step c3, the directions which are the command data are transmitted to the program component 
interface 702-2 via the program component correlation file interface 701-5 of the general-purpose 
access program 701 . Judge whether they are that it is an input by operating the mouse 206 which is 
panel actuation at step c4, or command line actuation, i.e., the alter operation of a keyboard 205, and 
if it is actuation of a mouse 206 In step c6, the inputted command data is transmitted to the 
instruction input section 703-1 1 of the robot control program unit 703. On the other hand, if it is 
command line actuation by the keyboard 205, in step c5, the inputted command data will be 
transmitted to the instruction input section 703-21. 

[0053] At step c7, the content of directions is transmitted and received by the analysis section 602-1 
via the network control means 207, a network 300, the network control means 107 of a server 100, 
and the communications department 602-2 of the robot control program 602 from the 
communications department 703-30 of the robot control program unit 703. At step c8, the analysis 
section 602-1 interprets the content of directions, and whether the command data operated by remote 
control by the client 200 in step c9 are the instruction permitted judges, and if it is the instruction 
permitted, it will move to step clO. At this step clO, the data-processing section 602-3 transmits the 
instruction it is [ instruction ] command data to the robot control means 104 via the communications 
department 602-5 and a bus 108 based on command data. When the command data from a client 200 
are not the permitted instruction, it moves from step c9 to step cl3, and transmits that the command 
data operated by remote control by the client 200 are the instruction forbidden from the analysis 
section 602-1 via the communications department 602-2, the network control means 107, a network 
300, and the network control means 207 of a client 200 to the communications department 703-30 of 
the robot control program unit 703. the unit as which the command data with which the input by 
actuation of the keyboard 205 in a client 200 or a mouse 206 is forbidden determine each shaft of the 
robot body 106 beforehand — a variation rate ~ an amount, i.e., one step, — a variation rate — you 
may be a command for driving etc. 

[0054] At step cl 4, it judges whether it is panel actuation using the mouse 206 in a client 200, or it is 
command line actuation using a keyboard 205, and if it is command line actuation by the keyboard 

205, it will move to step c5 and will transmit to the output section 703-22 the result in the command 
line instruction input section 703-20 of the robot control program unit 703. Moreover, if it is panel 
actuation using a mouse 206, it will move to step cl6 and will transmit to the status-out-put section 
703-12 of the control panel section 703-10. In this way, at step cl7, an output instruction is sent to a 
display 701-2 via the program component interface 702-2 in the program unit correlation description 
file 702, and the program component correlation file interface 701-5 of the general-purpose access 
program 701 based on those results. A display 701-2 outputs and expresses said result and condition 
on a screen as step cl8. 

[0055] If termination of robot control program execution is judged in step cl9, robot control program 
execution will be ended at step c20, and if it is judged that it is not termination, in step c21, it will be 
in the condition of the waiting for directions of the keyboard 205 from a user, or the command data 
based on the alter operation of a mouse 206. Therefore, if alter operation of the command data is 
carried out and actuation control of the robot body 1 06 is carried out with a keyboard 205 or a mouse 

206, the operating state of the robot body 106 can be displayed and checked with the display means 
204 by the result output section 703-22 or the status-out-put section 703-12. 

[0056] In drawing 13 - drawing 15 , mainly although the program was described, it should be 
interpreted as these programs being configurations performed by the processing circuit 101 of a 
server 100, and the processing circuit 201 of a client 200. 
[0057] 
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[Effect of the Invention] According to this invention of claim 1, only the detection data showing the 
location of each shaft of the robot body detected by the detection means in a server processor It is 
given to the processing means of a client processor through a communication link line, and the 
image of the whole robot body which combined the location of each shaft, such as a perspective 
view of a robot body, with the display means by this is displayed. Therefore, that what is necessary 
is to transmit only detection data to a communication link line as mentioned above, since it is not 
necessary to transmit the video signal of the whole image displayed by the display means, the 
amount of information which should be transmitted can be reduced. 

[0058] According to this invention of claim 2, from a server processor Detection data and a monitor 
program are transmitted to a client processor through a communication link line. While unitary 
management of the application program can be carried out by the server processor side and 
modification of the application program becomes easy in this way by this In the 1 st and 2nd means 
of communications connected through the communication link line For example, the outstanding 
effectiveness that general-purpose network equipment and materials can be used as it is, and a 
general-purpose development tool can be used for development of application programs, such as a 
monitor program, as it is is attained. 

[0059] According to this invention of claim 3, a robot control program can be transmitted to a client 
processor through a communication link line from a server processor, the command data for carrying 
out motion control of each shaft of a robot body with the alter operation means of this client 
processor can be created, and the motion control of each shaft of a robot body can be made to 
perform by the client processor side in this way. Giving a visual indication and observing the 
situation of a robot body of operation with a display means, with a client processor by furthermore 
combining claims 2 and 3, command data can be created with an alter operation means, and motion 
control of the robot body can be carried out. 

[0060] The updating stage of programs, such as a monitor program or a robot control program which 
carried out modification processing in the server processor according to this invention of claim 4, 
For example, the past updating stage data which corrected and updated those programs and which 
express a date and time of day, for example It corresponds for every program and stores in the 
memory for servers. In a client processor When the program should be performed, rather than the 
modification stage which the modification stage data of the program currently stored in the memory 
for clients of a client processor express When older than the modification stage which the 
modification stage data of the program of the response currently stored in the memory for servers 
express With the program currently stored in the memory for servers, a client processor can receive 
modification stage data through a communication link line, and the newest program can be 
performed. When the updating stage data of the memory for servers and the updating stage data of 
the memory for clients are the same The updating stage which the updating stage data which do not 
need to perform transmission of the updating stage data and a program, and are stored in the memory 
for servers express When older than the updating stage which the updating stage data currently 
stored in the memory for clients express, similarly transmission through the updating stage data and 
the communication link line of a program is not performed. 

[0061] According to this invention of claim 5, modification of the program based on an original 
specification is easily attained by modification of a correlation description file. 

[0062] Thus, while according to this invention making it possible to develop the application program 
for robot controllers corresponding to a network using this component while supplying the software 
for robot controllers as a software component corresponding to a network and attaining development 
of the application software program of the original specification by the user, the epoch-making 
effectiveness that creation becomes possible about the application software program which operates 
on a network is attained. 
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^y (^^ hT$^^XV^5JE0f^7 ; -^^^■i-^/^ 
#s -£tf>1f— 1^ HT^ftX^S^n^^ 

ftX^fT£ft£:/n^7^~$/ hHSwJBSBMRSrS 

[0001] 

(^I«r^^ap/f7 hW««S3fi«KB81- 
[0002] 

^^FbT^/^v-X^A^ LXti^£ftXV>£<DX% h 

[0 0 0 3] ASW*3fefTa*tt. ^¥7-6 4 6 1 

T^y ^-v-a ASr^S-rSfeaCx^X^fi* 
*tl/XV>>£»/\ 

[0 0 0 4]ft*H> P*>F»ffly7^x7/ 
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UWBOS (Operation System) ±-ett«|fPUft^\ * 
<7>fc«>, KT<oj:5*raJH^; (1) , (2) ^£>5 C 

(i) y7h?^Tfr-ftm<DW-misxTj*t^xm& 

!>3irS:HIS-rsr ^tt^ffit?*>-5 0 (2) ^iBix* 

^j±<Dfz£>, bv-t&ftisXWifc-rzyy b?=^ 

[0 0 0 5] 

^teas-raw ««*-e* s -rs £ 1 t> 

{0 0 0 6] 

I»ffl*l!?ft"r-5^i«>o^a] *»Wf4. (a) -fr— y< 20 

-r stamps*, tftm^a^feotftu^-^srasfi-r-s 
(c) ^7^fryh«itfcot, g$ 
xmrn-rsmzmm^mt. mzmm^m^tox&m 

-T £ n y h me&agfil -Cfc 30 
[0 0 0 7] iS^. FA (Factory Automation) H^X* 

£) §«o six«mr7 p !i ^r-i/s y^n ^ 

7AttXiiU fV^7x- * 

yy7M?xr^n^7^S:»»lW5« iftffi 
O S iW^U >5r— ; y 3 y[B8^-^4r U 

[0 0 0 8] S#5ji--5^*»MT-fi, -L«Etoa^TT*# 
y YV-ZUftXCMt \ n d o w s SjWiRJBO S dSSf^-T 

[0 0 0 9] f/^^P^^S6%t^H^M, p so 



1 0 4 «r£ * % * * h l7-^»«ttMiSra«-r 
S«R^ff#«-C*>S*"-^«yi36«l 0 0 4:. 

^7^f7yFMH2 0 0 kfrbf&Zvtfy hPimm 

[ooio] $ bl^&W^mco^^JjlzfejL^ 

^«!8il 0 0±T*»f^r5n#> hMi/p^^A 
4 0 2, 6 0 2 ^, ^7^TyhM^f 2 0 0±t« 

fmwiyyh^r/p^Asoi, 701 

±-Ctfl?t5n#y ^Wp^7^^^5/ h 4 0 3, 
7 0 3l3£Xf*#y h^x^/p^yAax^ h40 
4, 7 04t^5^^*««^t6, 

[0011] *$fcwt;ifi£;ttf. >-icr±, 

ft, ^7^7^ h«3iSMfc:^T«^#®2 0 4l^J: 

[0012] *fe*38M*i, (a) ^-x<ftySK«-c*> 
4:, ^tHf-^^t5f^^^7 p p^7A^^ 

(b) mmy^^t, (c) ^^-rr^h^n^« 
tfcot, is 1 

St- J; o tgfl £ft£firlB^~* /p ^9 A £Hfr it 

[ooi3]«p«iii f-/^y^yi^h7 

$^T^6 ; e-^^p^7A4 0 4^ mmy^is&ft 
4^rHfTLT. »HiT-^S:*^¥S2 0 4CJ:ot g 

-^<«L3g»«-e-7c«3®-r 6 r as-e# 5 J: 5 t) > 
HMfto ^ 9 -f r ^ h j65#^e-t ^ y 4r- > 

3 y^p^7A^i^S-efc5o 

[0 0 14] *^*|SWf4, (a) t-/^lgtt$) 

tst-^ffl^^y y ^y h7^ti^p^ 
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• «> 5 

m^wt\^7Lz>n i mm^»t zG-rz-v—^immm 
ts (a) mm^^^t. (c) ^y^ryhMgl 
■cfcot, #i»«*at»«?>f v**L-c»rr* 

U AAHM^^JRoa^fcjSffUT, ft^-r-^Src* 

[00151 sbi!i*«wfctt*.ff, v—'<m**})\z. 

Lt^l^tli, A**fWamJ:oTA**tt/tiB 

Lr*- /<ftass«^, ?g2ii{i^>\ iifs^^r^ 

[00 16] C 5 UT/y ^r->3 yyp^7^^t 20 

smmmmmx*-7t f §m*tz> ^k&xzz> 0 

[0 0 17] *to*:«Wf4, ^*a3B»«f4, 

t^-^jB^y tc* hr-rsjEiBf^ai^-^as^a 
\^xhT£tix^zm&i$m7*-#*mmisX^ ^tib 

[00 18] *fc**Wfi, t-^i^^yi^ -tj— 
aggie ^7^ryh ^si^e *3 1 > t ^th?ti<DteK 

[0 0 19] **M^x.*^«x.ffx ±IS^n^^A 
Hi. ^SM^fEy^T-f/W 0 5, 7 0 2CJ; 

120 ofrhw>mm%y7 h^^p^^s 01* 

t-/^I8H 0 Q\^T#*texTZ>t, &mm^y* so 



3-=.^h*«WrU ^7^Tyh^lifi2 0 0±^- 
B#f£#|gi|c5 0 2±H#6t5/n^7Aa^^ 

fw^ign o oicsits/p^A^o, 

WfflBtb««:fTi/\ -W5 0 2±^p^7^ 

isxnn-rzz.t&ftmt'rzvtfiy hmwy? 
[0020] $ e>fc*»w<o<fi<o**.^«^ie*.tf, ffis 

HiV7 h^T7 P P^7^^tTt5P^7 Klf##L 

[0021I *«Bwffi^%^.*n«tx.tf N ^7-fry 

ttTV > ^^SSH^IE^^ r ^ /uSr^JEi- 5 £ £ J: 5 a 
[0 0 2 2] 

hy- ^^j-isy^ h z^T^^tf—^b&m^^x 
mm.^tc^-^mmm<D±i^(om^mmt^x7f:^r 

feHS-5^t»$^=iy^y (>l¥2 2, 2 3£r 
ffl^tlSU WWW (WorldWide Web) ^7 ^^±"C 
fbf^^itXl^o V? V ^xr=»y/K- hli. 

JWHTML (Hyper Text Markup Language) 7r-f 

[0 0 2 3] ^7>f7y hMgf 3 0^, ptKs/ hp 
^ hp- 7^iftLTI/^t- ^*Df3S3S«l Ort^fc^ 

6HTML77^f^2 UV7h <)x7ny^y h 
2 2, 2 aSrSiliW^^^^n-KUT— «P«W-«# 
HTML77 / f (= 1> /7 i *^) 3 1, CG (Comput 
er Graphic) i^3y^y|>3 2 > *5<ktfriHf/B 
n^^— h 3 3 £rHfT-r5o HTML77^/HW 
ilff ^> h 3 3ttistfy hn-^i^— y^ 

t&mmw i o rtoafs ffi^-^<iiff 12 1 mm *n 
5 0 nif»i 2^^7^r>-h^fS^g3 o^e>^it 
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[0024] ro*at?f±, T?^^-rz>tz.mz.mmv 

[0025] Wl^J;5i:> p#yhayho-7ffly 
Iio o bpy-tr^ o o fctt&f&^-f x 20 

* 3 0 0fl h&ifXfcoTfc 

*V bfflm^&l 0 4J^1 i^— 7K^^;y h 1 05^ 
LTnsifs/ h*ff 1 0 6^«jKSix5, h*flei 
0 6fl mm (fc£;ttf6) fUSr*-*"*. 1?— 
M0 5I1 p^V h^ffcl 0 6(0#«iS:gg»ffiHW-r 

^»MS:10 7ll /U10 8^t-C, ^SlEl^C 30 
PU l 0 l, 9>-^AT^ir^^^ey 10 2. ^— Kr 
^x^y^ey i o 3te£X$®m^&i o 4lz&mtstiZ> 

-^^^J;(;/P^7A/^^A^t6A^fl 
10 9a *SSa*$tt. S 

j:otiS^6$^l 0 9 basga&£*L5o 

[0027] ^7^ryhMigf 200m s§2ii 

^30 0l:^^6o :^yM7-^J»f»2 0 

7 11 /<*2 0 8HJ:oT, M1SICPU2 OK 7 40 

^^T^ir^^^ey 2 0 2*3«fcO^— Kf*-f 

f ^fT5^S2 0 4(^^^, 

[0 0 2 8] 0311 S^^a 2 0 4 (D^HiM^^i- 
H-C*>6« p^^hWioe^iMiii ^OHj® 

I*) CD * -< V K £ 2 0 4 a \Z<mmm * fcfcfcflBllW b L 

0T?«^$*L5o * 6>^ap~4?«- K2 0 5*3J;U^** 

2 0 6 /^'(aotA^J^/:n-7y K-Cfe5^f- so 
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*&^(1 ?^yK!>««2 0 4 bl:$^S^o £5> 
(^-^^^2 0 6iaotAM^2 0 4 crtXg^ 
^tltl^M^^^f 2 04 c 1, Jf^^*^ 
2 0 4 c 2ttJf*** y 5/^»ff SttSo 
[0 0 2 9] |gj 4 fl n tK y 106 cO»f^£:^t~ 

2 0 4 Olffi©Sf^«« 2 0 4 a 4^-f-|g-C*> 
5o K2 0 5*3j:t5"^!>^ 2 0 6 0ftfC«fcc 

X, S*Mfi«2 0 4^^SttfdDz|?5/ h^^l 0 6 <D 

[0 0 3 0] $e>^0 5fi, A**^««2 0 4 c 

*t-59J»^-r 04 c i*tft9H-5fc«>tf>ia-e*> 

5 0 El 5 (1) WS?^«iHW««l^^yf2 0 

4 c 1 <DW^^^^ 2 0 6 £rffll>T;*7 — V/i^^fbb 

H5 (2) fc^^tt-Sct SlJUS-fb-f-SrfcdS-e*. £b 
l^o»f^*r»5Si-rfc^J:o-c, 0 5 (1) *3J:tfH 

5 (2) <D#ib{^^om^5r.^^r-#5o 
[0031] Jp>i:)fWy^^f 2 04 c2m 

fcl^fco-C, ID6 (l) I^S^WfeH6 (2) 

Sfe^c<o»fPS:*fc5g-rr^lc:J:o-CH6 (l) *3 
J: 6 (2) {^Stt5#»^lfi*^St2:j»3gi-r 
C<7)J;5^tt, ^7-fTyhMgt2 

OOfclfl ^-K2 0 5^J:^^2 0 6^^ 
-C#£t£t>tw, -ttDteoflfftOA^SrfT^C^dS-e^ 

So 

[0 0 3 2] /^l§f 100 fejft, 

5^^ey 1 0 3(D^ h7rtSSr^tB-C*)6, r.co^^e 

y i o 3Kfi A^ft^aicioT^je^fefittjEpi 

UK* jHffl*j/h!7-^t-/^p^A4 0 1 % f— 
^fflo^y hffl^P^7^4 0 2, ^7^ryhfflp 
/f7hW^P^7^^h4 0 3, ^^T^hffl 
ptKs/ h^/D^^-^ h4 0 4 2oJ:U^^-f' 

77^^4 0 5^xhT$tl5 o r^f)<D^P^7A4 
0 1-4 0 5^5^, 7 P P^7A40 1, 4 0 211 « 
5$<7)0 9{^$tLS X 5 K^y 10 3^?>RUiS^T 
^^ey 10 2Hl#i££*L5o gbfetf):/*^^ 0 3- 
4 0 5(1 &j$<Dmi 1 l^£*U<5cfc 5l-HfT^P0^7 

h#yigi«2 ooms^^y 2 0 

tlX* hT£*U Ctl^)(i»7 0 2-7 0 4t^$ 
ft^o iQC^ItS/p^^AeOl, 6 0 2(1 
yi03O/P^7A40 1, 4 0 2HMt6c 
[0 0 3 3] ^&L31^e 100 (O A^^a 109a 
Srfflt^TA^^Ji^JESttfe^n^^Afl MdBlgIB 

^7^Al, Bl, CI, -t, [e3K l 0 1 rtcoft^p 
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0 * ? >f r ^ h *q««ii±^— 5 0 2 

*4rlfc(RU S#r<Dt>6D&y^-y 2 0 2fcK*Wtt* 
friT5 £ Wlfcfc— BWMMPl* 5 0 2 Hft#f-5 0 
[0 0 3 4] 0 9(1, jtfTW^iS** 5*— 1 

HfraiC0^cr^^^4 0 1 , 4 0 2^giHS^TX hT$ 

[0 0 3 5] 01 0 fix T^h*QiSBSB2 0 0 1: 

^tt^^^ey 2 0 3£>X hTrt*Sr^*rE|-C*>-5o 

y 2 o 3 Kite, iWBBflEz/p^^s o l^xhr 

[0 0 3 6] 01 111 HfTBf^:fctt6^^T>- h*0< 

6c ro^^ey 2 0 2HI1 >^ty 2 o 3a>e><£>iRjBH 

|/n^7A5 0 lj&SR^fflStU ^m&7 0 lXm£ 20 

y 1 0 3tf):/cr^A4 0 3-4 0 5 j&S % M&rBBf^tt: 
Mftt^W^Jf 7 o 2-7 0 

[0037] 012H -9—/<$&mmB 1 0 0*3j:tW 

7^f7y hMI|2 0 OtD^n^AlCj^ftff^ 

1 2*#figLT, 01 3«z:»S^-5*-^«a»«l 0 
0^Et^f)^7^7y h*QS^B2 0 0_hT*^o^7 

^*sttf^i--5*-eo»fPSrWM-rs7a-^^- K 0 so 
4t^tt5^-^^D^^A^fT^^^6fcfe07 

* k *5j:t/0 1 5\^^ti^>^^y hmmy 

[0038] t-^Mgfi o ozmmrzk. w,m 
yp^^s^^y i o 3^jb^y i o 2{zfemzti 

[0 0 3 9] o *y hH«f^ 1 0 4 H f— >><««|6 40 

B 1 0 0 k«l|S^-C«a**tt5. '*«yS3£« 1 0 

vtfy y*&i 0 6 ^Hfrttf^aBUMffi-rs. 

hfH*p#»l 0 4 h 1 0 5 irOia 

fi S^>y r/Hift^p ^/naot&ax^ 
60 

[0040] ^7>f7yhMgg2 0 0t'ii iRJBBfl 
0 2l:i^T01 7 0 lX7jk£tiZ>£5\zj& so 
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h7-^fw^P^7A6 0 1 (@9#I) fclftft-r 
^SM^IE^T^/^ 0 5£ N M7-^ 3 0 0iB 

^^ey 2 0 2i(^itt, 01 i<ommm 0 

2t/T$W T6o ^^7^70111 

7 P P^7^7 0 2t7)^MU ^S*P/fs/hW 

vt*. -«#s«5 0 2^^ftiu jtoa>e>fca» 

t-/^Igfil 0 0^^5/h!7-^3 
-^»3fflSS«l 0 0^>t^4:«rlHtt«E*m\ fy^T 

is vm-h^^h^m-f^r— /<msii 0 o^&^y h 

!7-^ 3 0 O^fCeiUTn f-LXUfTtSo r 

o^ifT0#^ ^y 2 0 2(/)xh r *i*M&fi tfr^0 1 

1 f^£*v5£43 0-C*><5 o t-^MgllOO^rg 
(O^u-^-y- h^tdll 3Sr#BHUTRWU 

[0 0 4 1] 5fc1*0 1 3 S;#iB IT, ^ftaSSJi l 
00^^7^(7y hMS!2 0 OJiX^p^?^^ 

Bl 0 /<tn5 ZkfchV, ^7^7yhM 

gl2 0 0^^7^7y^f5c<b^fc5o 

a 1 T^Jb^ry^a 2tcS£K 1r— 1 OOT^^y 1 

7^401^^ hlM7 P P^7^4 0 2^^^ey 
10 2irBtau. HI9I^$^§J;5^/p^7^6 0 
1, 6 0 2£®tH-£ o ^7^3 3^11 ty^T^ 

h2oor^ : ey 20 3f*jco0i o^^ttsinffira^ 

/p^7^501^y^y 20 2Hi{iiU ^uJf^J* 

7 o i ^est^o ^r^a4m m>mm%-7*y 

?J»7 0 13***3/ h!7 — 0 7-C^>> h?7 — 

^ 3 0 0*5J:t**5> bV — 0#m¥#l 0 7£S&L 
Ts «RJB*2* M7-^t-/Vn^7A6 0 1 

[0 0 4 2] J^-r^^a 5TI1 iJUBBMEr/u^^ 
0 1^ H7-^fwVp^9A6 0 1 \Z X 

?7<<T^vm*#y mm** ?9 hftKm 

^fE^^r-f />4 0 5 (0 7#B) ^^^i"6 0 ^^5/ 
^a 6 1?ll h!7— ^i^— /</p^7A6 0 1 

w*mm%y*iy7J*7 oiizLfy^T^bmvtfiy 

[0 0 4 3] ^7^^3 7X11 Wf^P^^? 
0 1^ h7-^t-^/P^7^6 0 l^f) 
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r-f 0 5 *g«U ^y 20 2iC, is 

[004 4] Xf^a8m ^7^7^^20 0(7) 
#?#r£l5 7 0 1 - 3*s. A^gR7 0 1-1 frt><Dmt)$:M 
WU ^o^7A«y ht@SI8#.fE^^T-f/W7 0 2 

o^^a-siy H403£*7-<T>'hffli32i?3' h^e- 

*> /a^7^7h40 3, 4 0 4^#Sttlll 

^ F7-^f-^n^7A6 0 lfc *9 

hffln^y hfi»^n^7A^s/ h 4 0 3*5 J; 

0 4^fP*BWP«:WI'frfo-e-5. ^r^aiom y 
^ey l o 3\^n^^y^T>- hffln#y HMW^o^ 
yA^-^y h4O3(T;M0^^:, ^^ii 2 0 3(0-^ 
GMWH«5 0 2±^*>6^o^7^cof^j*e^tS:tt:« 20 
U 5 0 2_tK* hTStLTV^^P^7 

1 n^5 0 x^^^a 1 im ^^rvh 

fflnsK y K^/D^7^y h 4 0 4 tfMt/&9B# 
-^ft#S«5 0 2±i:fc5^)5t57 p o^7A^) 
m*BH*fc*Jfc«U *:<&*S*, -«f«#««5 0 21 

^*fc«tB— B#-C*>*btf, to^r$//a 1 2^» 
19. iRJBBWE^n^A? 0 id*. ^7^7Vhln^ 
«y hS«/P^7Aa-j/ hffiSBM&IBifi^T-f 0 30 
2fHg-3#, ^7^7>h 200±t% ^^X^hffl 
D^S/ hBfly^^Aa;:^ h 7 0 3 t?74T> h 

jflajtfjy h^^^p^^^^ h 7 0 4 tzmnm 

[0 0 4 5] mr^Xxy^a 1 od&i^-c^ 
h^nujfy hai/P^^^S' h40 3<Dffr£f3l^ 

1 4 tC3j£ 5 x flUBM^n ^A701 dSffUH* 2/ h 17 40 
-^f-/^p^7A6 0 \ \z.t v^Ti/Vmvtfy h 
W^p^7A^^h4 0 3l:I*U rtiCiot 
^7^a 1 5TU h 17 — /<^n Jfy 
A60 l7)miBS^o^7A7 0 \ \C*7 4T^Ym 

HMH^o ^7^5/ h 4 0 3<^i£{f £fr? 0 

^9 iw^a 1 6m w>mm%'?vy = 7j*7 o 

p^7Aan^ h7 0 3 i: LTi#t^ 0 ^77/a 1 50 
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7-Ctts Wf7 P P^7A70 1^^7^7yhfflP 
hSlUp^n^A^-^jy h 7 0 3S:-l*(Rffffl«5 

h 4 0 4 t^ett^js-rs^ ^)) 2 0 3w- 

HLTt>> i^^T^^a 1 4 — a 1 7 kfnlffiZls 
X7^/al8-a2 1 /6 5 HfT$ttT. ^T^^a 

1 2\ZfcZ> 0 

[0 0 4 6] tfcWai 4«r#B8LT\ uzK^h^e^^^ 

^7^b 2(D^v^T> b^mmm2 0 Otf)^— ztf— 
K2 0 5*3J:0^!>*2 0 6tet*fah<D^\ZL£oXs 
^7^yb3m ^7-f7yh20 0±t*iffLX^ 
5 011 {C^Zft&S^V 20 2^7^7yhlP^ 
>y h^-^n^^^-* h 7 0 4^ ^ttil{ta57 
0 4- 1*3*0*** h T 7-?®m^&2 0 7. 
-^30 0*3<£tf*$/ h!7-^ffflf^l 0 7£S&L 
X, f-/U 0 0±T*^LT^$B9WSW>* 
HO 2W— /<n#jy F$W/o^7A6 0 2 1^ d 

fix 9fllffi6 0 2-2^gMSfIU **W*f«S6 0 

[0 0 4 7] Xr^b5tU *^«*!6S*l***-e 

-i^^^v6 0 2-4w»»« o mmm&<D 

ffli&X~fotlli£, X-ri/^b 7^*3l/>X^^«P*fSlS6 0 2 
-ld^^-76 0 2-4^U aWPttfPdSBBttStt 
5 0 ^(aoTXr^^b 8XW^v6 0 2- 4^ 

^ae>3e«)S«piniinii«-c. pfwuttftsa^Tfrtu ^^7 

ocon. lo(Df-^*I*t6»^-e$>^ ***** 

[oo4 8] ?7^ti/ tm*tfy hmm^^vy^^ 

^5/h4 03, 7 0 3 a ztf <y 10 6 O^fif 

3^?yKS^ ^tbkteSr-tf— K2 0 5*fctt-*£ 
x 2 0 6(D«km^J:o-CA*-rSd:dS-C#6o 

2 0 6£JB<^fct#<^^g:2 0 4(:J;5i^i 
fi, ffiiE<00 3l£*5tt£S^«2 0 4 c*e>WC0 5 

[0049] Xr^z/b 9Cl*5^T, 1 0 0±T* 

»«zLT^£^— **Bf3S«|5 6 0 2-3*S^^3HMR6 0 
2-2*$J:U^;*l 0 8gft-CP^s/ hffilW^Jtfcl 0 4 

tOffi^fitMtSo ^f^biom t-/<10 
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<0*7-y?h 1 1 tC^T^CD^— **Qi3S<ffl6 0 2-3 
^iifSffl5 6 0 2-2 (C, *y h !7 SIKf S 1 0 7. 
*yh!7^ 3 00, ^7>f7yh200©*yhy- 
*fBHW*&2 0 7*5£tfP7K;y h-e^ ^-A-^- 
5/ h 7 0 4 GDiiff 7 0 4-1 ^rS* LtS^fS 7 0 
4-3»rn#y h^:#:i 0 6 (D^tiC^^n — ^CDtH^ 

tt*ansi'5o ^f^/bi2m ^^-fr^h 20 

h#ffcl 0 6 <D&$&<D^ — ^^DtH^fii:{cS<5^/^X. 

[0 0 5 0] ^fj//bl3m *:<DftWf&$klzm<S 

faW^^T-i fl-7 0 2t0^a^7^=i^7K— h-T > 
*:7^— *7 0 2- 2:fc«fctmJBH^^o^-k7 0 1 

cc — ^ 7 0 1-5 £r&S IT, *^Sf5 701-2 f^fiffl 

7 0 1 -2^fa2 0 4CDm^<D*7$y b&fc 1 0 

ttKfiSPrrSo :HTR^7^bi5tu 
r y h 2 o o ^f, ^gM*>ttii ^ t) , *fci»!B* 

^ 7>f 7 y h 2 0 0 ^t>»Tg«4$^6 i:, 

0 4 ^J:5^^^r^^^^b 1 7lc*3^T»Tt 

[0 0 5 1] Lfcj6So-C*»WO*llSOJglBB-Ctt, * 7 

'fryMo^^ h^-^^o^^A^^^ h 4 o 4^s 

ttai^a-^tb^fi^*^ h 17—^ 3 OO^ttg 
3 0 0 Lt^^tt^Mi tootiS^f , £ 

tLiaot^^ kt7-^ 3 o o <DBmm mmziSM-rz 

*$Kmti£±CZ>z.kte<* *^£H 2 o 4 lc*3^T^ 

[0 0 5 2] HI 1 5 ^#Itt, ty-fT^ h 2 0 0 X 
xntfy 0 6 Sr»f^S^r-5n7f?^ hWJ«P^ni^9 
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